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Objectives: To identify and evaluate the trend of meal-skipping rates among Korean adolescents with their contributing causes and 
the influence of household income level on meal skipping. 

Methods: Using 2008, 2010, and 2012 data from the Korea Youth Risk Behavior Web-based Survey of 222 662 students, a cross-sec- 
tional study with subgroup analysis was performed. We calculated odds ratios for skipping each meal 5 or more times in a week by 
household socio-economic status using a multiple logistic regression model. The secular change in the meal-skipping rates by the 
students' family affluence scale was analyzed by comparing the meal-skipping students within each subgroup and odds ratios for the 
same event overtime. 

Results: Through 2008 to 2012, most of the meal-skipping rates generally showed a continuous increase or were almost unchanged 
in both sexes, except for breakfast skipping in several subgroups. Students in low-income households not living with both parents 
had the highest meal-skipping rates and odds ratios for frequent meal skipping. In a time-series subgroup analysis, the overall odds 
ratios for the same event increased during 2008 to 2012, with a slight reduction in the gap between low and higher income levels 
with regard to meal skipping during 2010 to 2012. 

Conclusions: Household socio-economic status and several other factors had a significant influence on Korean adolescent meal-skip- 
ping rates. Although the gap in eating behavior associated with household socio-economic differences is currently decreasing, further 
study and appropriate interventions are needed. 
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INTRODUCTION 

Nutrition and eating habits are important factors affecting 
the health of a population. Among related indicators, the meal- 
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skipping rate is a simple but meaningful measure for evaluat- 
ing the eating habits of a particular group. Indeed, many re- 
searchers have investigated the number of food consumption 
periods per day or meal skipping to understand the dietary 
patterns of a population [1-4]. These studies have usually dem- 
onstrated a relationship between a higher household socio- 
economic status (SES) and a higher total number of eating oc- 
casions or maintenance of good eating habits in children and 
adolescents [1,4]. In addition, these outcomes were connected 
to a high intake of nutritious food and overall good health. 

Given the important role of dietary intake and nutrition dur- 
ing adolescence in the prevention of disease and the predic- 
tion of health status in adulthood, numerous national policies 
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and guidelines on food intake have been established [5] in 
many countries. Many studies have demonstrated a positive 
association between low household SES or a high poverty ra- 
tio and undesirable dietary behaviors such as meal skipping or 
poor nutritional intake [6-11]. On the other hand, however, a 
number of long-term studies regarding the trend of change in 
eating habits over time within a specific society have generally 
demonstrated that the number of eating episodes and the 
quality of food eaten have shown improvement over time, 
with a decrease in the dietary behavioral gap among different 
social or economic classes [2,3,7,9]. 

Evidence also suggests that eating regularly and not skip- 
ping meals have a positive effect on overall quality of life and 
achievement, including academic performance, energy, and 
emotional functioning [12,13]. This is an especially important 
matter for those who are more vulnerable in society, such as 
adolescents from low-income families, because meal skipping 
can itself act as a social signal of impoverishment, as well as 
have secondary adverse effects or even an association with 
the inheritance of poverty. On this matter, some research has 
focused specifically on the meal skipping of adolescents from 
low-income households, searching for policy alternatives as 
well as analyzing related other problems [14-1 6]. 

Proper nutrition has a tremendous impact on a child's well- 
being, making it a fundamental human right [14]. Therefore, 
many studies of meal skipping among Korean children and 
adolescents have been conducted [17-1 9]. To address the 
problem of individual food insecurity among children in Ko- 
rea, the Korean government has conducted school meal pro- 
grams during school vacations since 2000, and has provided 
financial support to the children of low-income households 
for school meals. Beyond these two major national school 
feeding support systems, a free school lunch service was es- 
tablished in 2011, aiming for nationwide implementation. By 
gradually adding educational institutions receiving support, it 
has already been expanded to include almost all middle and 
high schools. 

In this investigation, we focused on and analyzed the pat- 
tern and associated factors of Korean adolescent rates of skip- 
ping each of the three daily meals, especially the differences 
related to variation in household SES. We also conducted a 
subgroup analysis in order to compare these differences be- 
fore and after the expansion of free meal services for lunch in 
Korea, and to evaluate the effectiveness of this policy. 



METHODS 

Study Design and Participants 

We analyzed three years of survey data through a three- 
time cross-sectional study. The data for this study were ob- 
tained from the Korea Youth Risk Behavior Web-based Survey 
2008, 2010, and 2012 (KYRBWS-IV/VI/VIII) [20]. The KYRBWS is 
a nationwide web-based survey regarding health behaviors of 
Korean adolescents (middle and high school students) con- 
ducted jointly by the Korea Centers for Disease Control and 
Prevention, the Ministry of Health and Welfare, and the Minis- 
try of Education, Science, and Technology. 

The study samples included 79 099 students in 2008, 74 980 
students in 2010, and 76 980 students in 2012 from 400 middle 
schools and 400 high schools, selected by using a two-stage strat- 
ified cluster sampling method from all middle and high school 
students in Korea. A population was stratified by 43 regional and 
school-type variables, and then the sample was selected through 
two stages of school (the first sampling unit) and class (the sec- 
ond sampling unit). The total number of respondents was 222 
662, consisting of 75 238 individuals in 2008, 73 238 individuals in 
2010, and 74 186 individuals in 201 2. The response rates of each 
year were 95.1% (75 238/79 099) in 2008, 97.7% (73 238/74 980) 
in 201 0, and 96.4% (74 1 86/76 980) in 201 2. 

Measurement of Variables 

The dependent variable of our research was the rate of skip- 
ping each meal in Korean adolescents. The nine independent 
variables were as follows: student's grade level, body mass in- 
dex (BMI), family affluence scale as a representation of house- 
hold income level, average spending money per week, house- 
hold members, perceived body image, effort towards chang- 
ing body weight during the last month, stress awareness, and 
research year. In addition to the demographic factors and vari- 
ables of direct interest to this study, other variables were 
mostly selected based on the factors reported in previous re- 
search to be associated with adolescents' eating habits [14, 
1 5,21 ]. The average amount of spending money per week was 
also chosen as one of the independent variables in order to 
examine the effect of being able to afford consuming meal 
substitutes, such as fast foods or other snacks. All variables 
were measured through responses to multiple-choice or com- 
bination questions, except BMI, which was calculated from re- 
ported height and weight. 

The data was analyzed separately for males and females ex- 
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ceptforthe subgroup analysis, because meal skipping reveals 
sex-dependent differences in itself and is often closely related 
to the variables that are dependent upon sex, such as efforts 
to change body weight or self-perception of body image 
[1 5,22-24]. For most of the variables, we undertook recategori- 
zation of choices or created new variables. Groups were cate- 
gorized according to BMI (obesity, overweight, normal body 
weight, and low body weight groups), according to the stan- 
dard growth chart for adolescents published by the Korea 
Centers for Disease Control and Prevention in 2007 [25]. As an 
indicator of the SES of the household, the Family Affluence 
Scale (FAS) was used, which was first developed from an inter- 
national cooperative study of the World Health Organization 
and then adopted by the KYRBWS [20]. The FAS is a four-item 
questionnaire that helps students report their family income 
objectively: It evaluates the sum of scores regarding whether 
the family owns a car, whether the student has his/her own 
bedroom, the number of family vacations during the past 12 
months, and the number of computers the family owns [26- 
29]. Comparison with other socioeconomic indicators, such as 
father's education level or student's perceived SES, will be dis- 
cussed later. In addition, the responses regarding average 
spending money per week were divided into a total of six 
groups, by combining several groups together that were too 
small for analysis. The variable of family members, which con- 
sists of selected combination-type responses, was transformed 
to a binary variable with reclassified groups divided by wheth- 
er a student lives with both parents or not. Those who did not 
attempt to control body weight in any way and those who at- 
tempted to maintain body weight were combined into one 
group, while stress awareness, which had been measured on a 
five-point scale, was reclassified into three groups. 

As a dependent variable, the rates of skipping each meal 
were defined as a proportion of students who ate their break- 
fast, lunch, or dinner less than three times during the previous 
seven days (skipping a meal five or more times per week) in 
each subgroup of all independent variables, according to the 
equation in the guidelines of the KYRBWS 201 2 for using 
primitive data [20]. The denominator would be the total num- 
bers of students in each specific subgroup, for example, total 
female students, or male students, who responded that their 
family affluence scale was high. 

Statistical Analysis 

For all categorical variables, data are presented as the num- 

i6o 



ber of cases and their respective proportions. The statistical 
analysis was done on weighted data using the SURVEYFREQ 
and SURVEYLOGISTIC procedures, so that the population and 
the sample were consistent with each other in demographic 
composition. In order to see the differences in meal-skipping 
rates among different responding subgroups of the variables 
for each single factor, a chi-squared test was performed. Logis- 
tic regression analysis was performed with the trend test to 
determine the odds ratios of skipping each meal five or more 
times per week due to the change in each variable while con- 
trolling for the effect of the other variables. In addition, partic- 
ularly for the purpose of examining the patterns of change in 
the effect of household economic conditions over time on a 
student's meal-skipping rate, a subgroup analysis according to 
family affluence scale was conducted for each year, as a vari- 
able of interest among the eight variables originally selected. 
The results have also been presented as an every-other-year 
change in meal-skipping rates and odds ratios for skipping 
each meal. Trend tests for these changing patterns were also 
conducted. In every logistic regression analysis including all 
dependent and independent variables, we confirmed that 
there was no multicollinearity between these variables using 
theVIF (variance inflation factor). Ap-valueof <0.05 was con- 
sidered to indicate significance and all statistical analyses were 
performed using SAS version 9.2 (SAS Inc., Cary, NC, USA). 

RESULTS 

Surveys were conducted in 2008, 2010, and 2012 in order to 
target the entire sample group consisting of 1 1 5 890 male and 
1 06 772 female students. 

Breakfast-skipping rates were lowest in 201 2, but lunch- and 
dinner-skipping rates increased continuously or remained 
nearly unchanged during 201 0 and 201 2 for both sexes. This 
prevalence of frequent meal skipping increased from 5.7% to 
12.8% in males and 3.9% to 8.8% in females for lunch, and 
from 6.4% to 12.6% in males and 8.1% to 9.8% in females for 
dinner. Meanwhile, the breakfast-skipping rates decreased 
steadily from 25.1% to 24.9% in males and 26.7% to 24.6% in 
females. We also observed that the group of students with low 
household SES had the highest meal-skipping rates among 
the entire research population, and paradoxically, students 
who received the largest amount of spending money also had 
the highest meal-skipping rate in both sexes. The same result 
was seen in the group of students reporting that at least one 
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Table 1. Overall distribution of study population and rates of skipping each meal 
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'Underweight defined as one's BMI <5th percentile of same age group's distribution; Overweight as 85th percentiles BMI <95th percentile of same age group's distribution; Obesity 
defined as BMI > 95th percentile of same age group's distribution. 
^Including stepfather and stepmother 
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of their parents did not live with them, and those that felt a lot 
of stress in daily living (Table 1). 

The odds ratios for skipping each meal five times or more 
per week in each subgroup were calculated for all indepen- 
dent variables after adjusting for the effect of other variables. 
In the case of lunch and dinner in both sexes, the overall risk of 
meal skipping increased substantially in 2010 and 2012 com- 
pared with 2008 (p=0.004 for trend in dinner skipping among 
females; p<0.001 for all other trend comparisons). The group 
of students whose household SES was low, those who did not 
live with both parents, and those whose average spending 
money per week was high presented the highest risk of meal 
skipping. These results were statistically significant and were 
true of every meal for both sexes. 

In the case of breakfast, students of both sexes showed the 
lowest risk of frequent meal skipping when they had a lean 
body image, but this was only statistically significant in males. 
For lunch and dinner, in contrast, students who perceived 
themselves as fat recorded the lowest risk of frequent meal 
skipping, and almost all cases were statistically significant. The 
group with the highest risk for meal skipping was students 
who replied they had an average body type in both sexes, for 
every meal. On the other hand, when we focused on actual 
BMI, the low bodyweight group showed a tendency toward 
having the highest risk of meal skipping in both sexes, but 
these differences were not significant except for breakfast 
skipping in male students. Also, the risk for meal skipping 
showed a certain correlation with efforts to change body- 
weight for boys, meaning that, for every meal, there was the 
highest risk for frequent meal skipping in those who were try- 
ing to lose weight and the lowest risk for frequent meal skip- 
ping in those who were trying to gain weight. However, 
among the girls, for every meal, the students who did not 
make any effort to change their weight demonstrated the 
lowest risk for meal skipping. Whereas the girls who were try- 
ing to lose weight recorded the highest breakfast-skipping risk 
and this risk showed an in turn showed a correlation with an 
attempt to change bodyweight, girls showed a contradictory 
tendency for lunch and dinner, meaning that the highest 
meal-skipping risk was recorded in those who were trying to 
gain weight, and it was statistically significant. Those with a 
stress levels that were slightly above the average did not have 
a significantly different risk of frequent lunch or dinner skip- 
ping in both sexes (Table 2). 

Among these variables, we focused on the effect of house- 



hold SES on meal-skipping rates, specifically the variation in 
meal skipping associated with SES. For this purpose, we con- 
ducted a time-series comparison of skipping rates of each 
meal within high, middle, and lower family affluence scale 
classes. The results from simply measuring the meal-skipping 
rate of five or more times per week according to family afflu- 
ence scale each year showed that the low SES class had a sig- 
nificantly higher meal-skipping rate compared to the middle 
and high SES classes, for every meal and both sexes. The over- 
all rates of skipping lunch and dinner were on the rise in both 
sexes, but between 2010 and 2012, particularly in the low 
family affluence scale class, the incremental slope showed 
definite slowing aspects and the rates themselves decreased. 
In the case of breakfast, on the other hand, the meal-skipping 
rates in all family affluence scale classes and both sexes were 
lower in 2012 compared to 2010 (Table 3). Although low-SES 
households had the highest meal-skipping rates under most 
conditions, such a reduction in the meal-skipping rate itself or 
a relatively large reduction in the incremental width in a group 
of low-SES household students can be interpreted as a posi- 
tive sign of an improving gap in eating behavior by household 
income level. 

When considering and adjusting other independent vari- 
ables that may have an influence on meal skipping (i.e., grade 
level, BMI, average spending money per week, family mem- 
bers, perceived body image, effort towards changing body- 
weight during the past month, and stress awareness), the 
odds ratios for skipping a meal five or more times per week 
showed a decrease in many cases over the study period. In 
some cases that showed increased odds ratios for meal skip- 
ping, the incremental change was much smaller in the low- 
SES class than in the high-SES class. The risk of breakfast skip- 
ping uniquely showed a gradual decrease in female students, 
regardless of SES status. In contrast, a relatively obvious in- 
crease in the risks of dinner skipping in male students of all 
SES classes, which reached doubling or even more, was ob- 
served. However, the increase in dinner skipping was less re- 
markable in female students. For the students in the low-SES 
class, only the boys revealed a discernable increasing risk of 
meal skipping for lunch (Table 4). 

DISCUSSION 

In this study, we measured the overall meal-skipping rates 
of Korean adolescents and differences between them associ- 
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Table 2. Odds ratios for skipping each meal 5 or more times per week 

Male Female 
Breakfast Lunch Dinner Breakfast Lunch Dinner 

Grade 



Middle school 


1st year 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 




2nd year 


1.05(0.98, 1.12) 


0.79 (0.73,0.86) 


0.83 (0.77,0.90) 


1.07 (1.00, 1.16) 


0.76 (0.68, 0.86) 


0.91 (0.82, 1.01) 




3rd year 


1.13 (1.06,1.20) 


0.67 (0.61,0.73) 


0.72 (0.66,0.79) 


1.04(0.97, 1.12) 


0.62 (0.55, 0.70) 


0.86 (0.78, 0.94) 


High school 


1st year 


0.99 (0.91,1.07) 


0.49 (0.44, 0.54) 


0.50 (0.46,0.56) 


1.01 (0.93, 1.09) 


0.53 (0.47, 0.61) 


0.73 (0.66, 0.82) 




2nd year 


1.07 (0.99,1.16) 


0.45 (0.41,0.50) 


0.48 (0.44, 0.53) 


1.02 (0.94, 1.10) 


0.51 (0.45, 0.59) 


0.79(071,0.88) 




3rd year 


1.15(1.07,1.25) 


0.45 (0.40, 0.49) 


0.47 (0.42, 0.52) 


0.98 (0.90, 1.06) 


0.51 (0.44, 0.59) 


0.72(0.64, 0.81) 


p for trend 




<0.001 


< 0.001 


<0.001 


0.27 


<0.001 


<0.001 



Year 
















2008 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 




2010 


1.10(1.03,1.19) 


1.91 (1.72,2.14) 


1.77(1.59,1.97) 


0.95(0.89, 1.03) 


1.73(1.51, 1.99) 


1.13(1.02, 


1.25) 


2012 


1.09 (1.02,1.17) 


2.73 (2.47,3.03) 


2.33 (2.11,2.57) 


0.92 (0.86, 0.99) 


2.50 (2.21,2.84) 


1.17(1.07, 


1.28) 


p for trend 


0.02 


<0.001 


<0.001 


0.06 


<0.001 


0.004 




BMP 
















Underweight 


1.23 (1.11,1.37) 


1.08 (0.93,1.25) 


1.01 (0.87,1.17) 


1.11 (0.99, 1.24) 


1.06 (0.88,1.27) 


1.11 (0.95, 


1.31) 


Normal 


1.05(0.99,1.12) 


1.00 (0.91,1.10) 


0.93 (0.85,1.02) 


0.96 (0.90,1.02) 


0.94(0.85,1.05) 


1.06 (0.97, 


1.17) 


Overweight or obesity 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 




p for trend 


0.001 


0.42 


0.11 


0.001 


0.14 


0.36 




Family affluence scale 
















High 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 




Middle 


1.25(1.20,1.31) 


1.15(1.09,1.23) 


1.17(1.10,1.24) 


1.19(1.14,1.24) 


1.06 (0.98,1.14) 


1.13(1.06, 


1.20) 


Low 


1.78(1.68,1.89) 


1.75(1.61,1.90) 


1.73(1.59,1.89) 


1.64(1.53,1.74) 


1.41 (1.26,1.59) 


1.43(1.30, 


1.58) 


p for trend 


< 0.001 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 





Average spending money per week (KRW) 



0-10 000 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 




10 000-20 000 


1.22 (1.16,1.28) 


1.09 (1.02,1.18) 


1.16(1.09,1.25) 


1.22 (1.17, 1.28) 


1.13(1.04,1.23) 


1.11 (1.03, 


1.19) 


20 000-30 000 


1.35(1.28,1.44) 


1.25(1.14,1.37) 


1.27(1.16,1.40) 


1.33 (1.25, 1.41) 


1.19(1.07,1.32) 


1.27(1.17, 


1.39) 


30 000-40 000 


1.31 (1.22,1.40) 


1.30(1.17,1.44) 


1.35(1.22,1.48) 


1.48(1.39, 1.58) 


1.23(1.09, 1.37) 


1.30(1.18, 


1.43) 


40 000-60 000 


1.34(1.24,1.44) 


1.24(1.12,1.37) 


1.34(1.21,1.48) 


1.51 (1.42, 1.61) 


1.36(1.20,1.53) 


1.38(1.25, 


1.53) 


60 000 or more 


1.78(1.65,1.91) 


1.82(1.64,2.02) 


1.93(1.74,2.14) 


2.00 (1.85, 2.16) 


1.76(1.55, 1.99) 


1.80(1.60, 


2.02) 


p for trend 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 





Family members 
















Living with both parents^ 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 




Do not live with at least one pareut 


1.56(1.48, 1.65) 


1.16 (1.07,1.26) 


1.24(1.15,1.35) 


1.57(1.49, 1.65) 


1.23(1.12, 1.34) 


1.33(1.23, 


1.43) 


p for trend 


<0.001 


<0.001 


<0.001 


<0.001 


< 0.001 


<0.001 




Perceived body image 
















A little or very lean 


0.93 (0.89, 0.98) 


0.90 (0.84, 0.97) 


0.90 (0.83,0.96) 


0.95(0.89, 1.01) 


0.90 (0.81,0.99) 


0.92 (0.84, 


1.00) 


A little or very fat 


0.98 (0.93, 1.03) 


0.83 (0.77,0.89) 


0.79 (0.73, 0.86) 


0.97 (0.92, 1.01) 


0.89 (0.82, 0.96) 


0.92 (0.86, 


0.99) 


Fair 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 




p for trend 


0.03 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 




Effort for changing BW during the last 1 mo 
















Effort for gaining weight 


0.92 (0.87, 0.98) 


0.99 (0.90,1.09) 


0.98 (0.89,1.08) 


1.01 (0.86, 1.19) 


1.61 (1.29, 2.01) 


1.57(1.27, 


1.94) 


Effort for losing weight 


1.13(1.08, 1.18) 


1.25(1.17,1.34) 


1.40(1.31,1.50) 


1.10(1.06, 1.14) 


1.17(1.10, 1.26) 


1.54(1.44, 


1.65) 


No effort 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 




p for trend 


<0.001 


<0.001 


<0.001 


<0.001 


< 0.001 


<0.001 




Stress awareness 
















A lot of stress 


1.29(1.22, 1.36) 


1.11 (1.04, 1.20) 


1.17(1.09,1.26) 


1.62 (1.52, 1.73) 


1.32(1.18,1.46) 


1.42(1.30, 


1.56) 


A little bit of stress 


1.03 (0.98, 1.08) 


0.95 (0.89,1.02) 


0.96 (0.90,1.03) 


1.19(1.11, 1.28) 


1.10(0.99,1.24) 


1.10(1.00, 


1.21) 


Almost no stress 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 




p for trend 


<0.001 


<0.001 


<0.001 


<0.001 


< 0.001 


<0.001 





Values are presented as odds ratio (95% confidence interval). 
BMI, body mass index; KRW, Korean won; BW, body weight. 

'Underweight defined as one's BMI <5th percentile of same age group's distribution; Overweight as 85th percentile< BMI <95th percentile of same age 
group's distribution; Obesity defined as BMI > 95th percentile of same age group's distribution. 
^Including stepfather and stepmother. 
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Table 3. Skipping rates of each meal according to family affluence scale, varying by year 



Male Female 







Total 


Breakfast-skip 


1 iinrh-*:kin 


ninnpr-<:kin 


Total 


Breakfast-skip Lunch-skip 


flinnpr-Qlf in 


Hinh 


iUUQ 


1 1 Rn7 




2419 (21.2) 


609 (5 1 1 

UUO \J. 1 / 


706 (5 7) 


10017 




2270 (22.7) 


n AO in I \ 

346 (3.1 ) 


RRR (R 9) 
uuu \u.z./ 




Z.U 1 u 


1 J J 1 0 




2913 (21.6) 


1940 (Q ni 

1 lo.U) 


1 OUo \CJ.4/ 


1 1 ARO 

1 1 HOU 




orr/1 inn n\ 

2554 (22.6) 


751 (6.5) 


1 UM- 1 [O.Hj 




/.U 1 L. 


loo// 




non~7 /on n \ 

283/ (20.9) 




1 11 9 ni 

1 UOO \ 1 i-.Vj 


1 9 177 
1 z. 1 / / 




nr~ir inA n\ 

25/6 (21 .0) 


1 nnn in r\\ 

1090 (9.0) 


1 1 R7 fQ 71 

1 ID/ j 




n-\/a 1 1 IP 
fj Value 






n c 1 
U.b 1 


^ U.UU 1 


<(] nni 

^ U.UU 1 






n n/i 
U.U4 


<U.UU 1 


^ U.UU 1 


MirlHIp 


2008 


22339 




5473 (25.0) 


1 171 (5 2) 


1 OHH 


20458 




5453 (26.7) 


nrri in nv 

869 (3.8) 


IT'^R fR 1 1 

1 / OO \o. 1 / 




/.U 1 u 






n A n Inn r\\ 

5Z4U (ZD.9) 


1 007 (q 91 
1 oO/ lo.o J 


91 99 (Q Ql 
Z. 1 OO [O.Oj 


ipn7A 




A nnn /oc c \ 

4y(jy (zb.b) 


1 opo /n 1 \ 

IzbJ (b.l ) 


1 RPA IQ Rl 




1 L. 






CI on /oc ci 

u 1 yy (Zo.3) 


7RH1 11 9 

1 I 1 i..O/ 


9R9A 119 11 

^ J04 \ 1 ^. 1 ^ 


iq9Q9 




AQCl /OC 0\ 


1 b/o (0.4) 


1 RRn IQ Rl 

1 ODU \O.Z}j 




n-\/Q|| IP 
jj va 1 UG 






0.52 


<0.001 


<0 001 






0.10 


<0.001 


0.001 


Low 


2008 


5432 




1787 (33.9) 


510(8.9) 


554 (9.7) 


5485 




1872 (34.7) 


369(6.3) 


667(12.2) 




2010 


4652 




1641 (36.1) 


723(15.5) 


754(16.1) 


4293 




1477 (35.3) 


439(9.8) 


595(13.7) 




2012 


4560 




1537 (34.2) 


765(16.7) 


767(16.6) 


4396 




1460(32.8) 


470 (9.9) 


532(11.4) 




p-value 






0.18 


<0.001 


<0.001 






0.22 


<0.001 


0.04 


Total 


2008 


39278 




9679(25.1) 


2290(5.7) 


2604 (6.4) 


35960 




9595 (26.7) 


1584(3.9) 


3071 (8.1) 




2010 


38391 




9794(25.5) 


3950(9.9) 


4196(10.4) 


34847 




8940 (25.6) 


2453 (6.7) 


3530(9.9) 




2012 


38221 




9563 (24.9) 


5045(12.8) 


4936(12.6) 


35965 




8893 (24.6) 


3233 (8.8) 


3559(9.8) 


Values are presented as the number of individuals (percent of ttie total) 














Table 4. Odds ratios for sl<ipping eacii meal 5 or more times per week according to family affluence scale, varying by year^ 












Male 










Female 








Breakfast 


Lunch 


Dinner 


Breakfast 


Lunch 


Dinner 


High 


2008 




1.00 




1.00 


1.00 




1.00 




1.00 


1.00 




2010 


1. 


11 (0.9£ 


,1.23) 


2.01 (1.70,2.38) 


1.78(1.52,2.09) 


0.99 (0.8 


9,1.11) 


2.12(1.70, 2.65) 


1.42(1.21,1.66) 




2012 


1 .08 (0.97 


,1.20) 


3.02 (2.57, 3.55) 


2.50 (2.15,2.90) 


0.94 (0.8 


4,1.04) 


3.30 (2.69,4.06) 


1.57(1.36,1.82) 




pfor trend 




0.21 




<0.001 


<0.001 




0.28 




<0.001 


<0.001 


Middle 


2008 




1.00 




1.00 


1.00 




1.00 




1.00 


1.00 




2010 


1.07 (o.oe 


,1.18) 


1.78(1.56, 2.03) 


1.69(1.48,1.92) 


0.93 (0.85,1.01) 


1.57(1.33,1.84) 


1.01 (0.90,1.14) 




2012 


1 .07 (0.9E 


,1.16) 


2.51 (2.22, 2.84) 


2.18(1.93,2.46) 


0.92 (0.8 


5,1.00) 


2.27(1.95, 2.64) 


1.03 (0.92,1.15) 




pfor trend 




0.25 




<0.001 


<0.001 




0.12 




<0.001 


0.84 


Low 


2008 




1.00 




1.00 


1.00 




1.00 




1.00 


1.00 




2010 


1.14 (0.9E 


,1.31) 


1.77(1.43, 2.19) 


1.67(1.35,2.06) 


1.00 (0.8 


6,1.15) 


1.62(1.26, 2.09) 


1.14(0.94,1.38) 




2012 


1 .06 (0.92 


,1.21) 


2.10(1.70, 2.58) 


1.87(1.52,2.29) 


0.90 (0.79,1.03) 


1.69(1.34, 2.12) 


0.93 (0.78,1.11) 




pfor trend 




0.18 




<0.001 


<0.001 




0.19 




<0.001 


0.06 



Values are presented as odds ratio (95% confidence interval). 

'Adjusted for grade level, body mass index, average spending money per week, household members, perceived self-body image, effort towards changing body 
weight during the last month, and amount of stress. 



ated with various factors in boys and girls, with a specific focus 
on household SES classes. Our observations included the 
changing patterns in meal-skipping through 2010 and 2012, 
compared to 2008. For some variables, the pattern of skipping 
breakfast demonstrated different features from that of lunch 
and dinner. In most cases, for both sexes, we could infer that 
breakfast skipping was a voluntary choice, as our results 
showed that the group of students who perceived themselves 
as thin had a lower breakfast-skipping rate than those who 



perceived themselves as fat, and the groups of students trying 
to lose weight showed the highest meal-skipping rate. On the 
other hand, the pattern of skipping lunch and dinner showed 
the opposite characteristics, meaning that students who per- 
ceived themselves as thin or had low bodyweight recorded an 
even higher skipping rate, and girls trying to gain weight re- 
corded the highest meal-skipping rate. This has two possible 
implications: One is that unintended lunch- or dinner-skipping 
itself functions as an independent variable and influences 
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each individual's body type or BMI, rather than being an in- 
tended action resulting from one's perceived body type or ef- 
fort to change bodyweight; the other is that there could be a 
tendency in the low bodyweight group and the group trying 
to gain weight to skip lunch or dinner and substitute other 
snacks in place of their regular meals. Meanwhile, for boys, 
when classified by the effort to change bodyweight, all groups 
showed the tendency to skip meals in accord with their 
weight changing goals for every meal. This suggests that, for 
the male students, lunch- and dinner skipping were also in- 
tentional and voluntary like breakfast skipping. 

We found that, the greater the allowance the students re- 
ceived, the higher the rate of meal skipping and the risk of 
meal skipping. Particularly in the group of students with the 
greatest average spending money per week, which exceeded 
60 000 Korean wons (about 50 US dollars), the odds ratios for 
skipping meals five times or more per week markedly in- 
creased in both sexes. This could be inferred to be related to 
the relatively large allowance, perhaps in dual-income fami- 
lies, but further research would be needed to confirm this. Re- 
garding stress awareness, girls reported gradually increasing 
meal-skipping rates for all three meals as their stress from dai- 
ly life increased. However, for the boys, only the breakfast- 
skipping rate increased as their stress increased; lunch- and 
dinner-skipping rates were lower in boys who experienced a 
bit of stress than those who felt almost none. 

Students who belonged to the low household SES class had 
higher meal-skipping rates and higher odds ratios for frequent 
meal skipping compared to those of the other SES classes, 
which was particularly clear in the male students, whose dif- 
ferential between the low class and other classes was about 
1.8 times. This indicates an apparent gap in regular eating be- 
havior between the low household income level group and 
other groups. In addition, the students who reported not liv- 
ing with both parents had the highest skipping rates in both 
sexes for every meal, and it was more remarkable in breakfast 
skipping than lunch- or dinner skipping. Therefore, we pro- 
pose that government-led programs be implemented to sup- 
port these disadvantaged groups. For example, establishment 
of a public free meal service center, or implementation of pro- 
grams such as food stamps or the School Breakfast Program, 
which have been implemented in the US, as well as programs 
for educating and encouraging healthy eating habits for dis- 
advantaged adolescents, would be advantageous [30,31]. 

Our results show that, though the overall meal-skipping 



rates and odds ratios for frequent meal skipping for lunch and 
dinner increased over time in both sexes, the incremental 
rates decreased between 2010 and 2012, particularly in the 
low-income group, suggesting that the existing difference in 
basic health behaviors or eating patterns between low SES 
households and others, whether it is a problem of accessibility 
or a problem of personal inclination, had a tendency to de- 
crease over time. This data constitutes an improvement from a 
public health perspective and may be partially associated with 
the implementation of free lunch services in schools, which 
was implemented and has been extended to nearly all Korean 
middle and high schools throughout 2011 and 2012. On the 
other hand, unlike the decrease in the SES gap in lunch- and 
dinner-skipping, there is almost no change in the differences 
in breakfast-skipping rates between the low SES class and oth- 
ers from 2008 to 2012. The meal-skipping rates and odds ra- 
tios for breakfast generally decreased a little but did not 
change much between 2010 and 2012 in both sexes, and all 
SES classes. Nevertheless, ongoing high or increasing meal- 
skipping rates for any of the three meals in adolescents should 
be considered a significant problem. 

In addition to household SES, whether or not the student 
lived with both parents also appears to be an important factor 
in adolescent eating habits and meal-skipping rates. Further 
consideration regarding an interaction between these two 
factors, as well as the high meal-skipping rates of those in the 
low bodyweight and high-stress groups, followed by appro- 
priate management, may be fruitful. 

Some studies in Korea have investigated the various factors 
that are associated with adolescents' meal skipping, such as 
accurate knowledge of nutrition, type of residential district, 
parental occupation, and health behaviors like cigarette smok- 
ing, along with the variables included in the present study 
such as household SES [13,15,17-19,23]. Several other studies 
have emphasized the factors associated with social support 
like care from the family, rather than household statuses 
[14,15,32]. Those factors turned out to be an important vari- 
able in our research as well; as represented by "family mem- 
bers" variable, which meant 'single- or two-parent household' 
in our study, it could be one explanation of why students were 
more likely to skip breakfast than any other meal, in that 
breakfast is usually and mainly served at home. Moreover, the 
influences of all these factors taken together may explain 
meal-skipping rates which remain high in spite of the expan- 
sion of free school meal services. 
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To conclude, the reasons behind continuously high and in- 
creasing meal-skipping rates should be analyzed, considering 
all the above mentioned factors, followed by appropriate in- 
terventions. Special consideration should be taken for high- 
risk groups such as students who are attempting to lose 
weight or belong to the low bodyweight group, children of 
single-parent or low-income families, socially alienated or ne- 
glected students, and so on, who have been identified 
through previous research or our study. A range of interven- 
tions should be attempted, such as providing education about 
nutrition, managing stress, helping students to establish a 
healthy self-image, and managing or encouraging schools and 
students to engage in a school food service program that aims 
to ingrain healthy eating habits into adolescents [14,15,22-24]. 
In addition, we should consider a range of approaches for im- 
proving our current school food service and its implementa- 
tion. First, we could focus on several gaps in our program. This 
survey was conducted when school was in session, but more 
students will be at risk of frequent meal skipping during holi- 
days when regular school lunch service is not provided. The 
Korean government has made an effort to cope with this 
problem, by running a boxed lunch delivery program with 
various organizations and institutions during vacations. Like 
this, other supplementary services can be provided to fill the 
gaps in meal services of existing programs. Second, satisfac- 
tion with the existing services, on the basis of frequent surveys 
or interviews, could be improved, using a number of different 
policies and interventions [33,34]. Efforts to expand school 
meal programs and providing better meals at school while im- 
proving hygiene and service, combined with expertise and 
programs that incorporate the social welfare system, would 
result in achieving greater efficacy of school meal programs 
[33-36]. 

In this study, we used data from 2008, 2010, and 2012 to 
observe the change in Korean student meal-skipping rates 
overtime. In analyses of subgroups divided by household SES, 
we identified the differences in meal-skipping rates by SES. 
However, this was a cross-sectional study, making it difficult to 
establish definite causality between dependent and indepen- 
dent variables. Furthermore, there are calculations other than 
those used in this study that could have been used to deter- 
mine the meal-skipping rate, which could have resulted in dif- 
ferent findings than those reported here. Among several indi- 
ces for SES of household, we used the FAS score, which is 
known for strong associations with health outcomes that are 



related to family culture and behavior, but less so for some be- 
haviors where peer norms are a potentially powerful influ- 
ence. The FAS also has its own limitations, in that it does not 
reflect changing patterns in family consumption and lifestyle 
today [26,27]. The results from using different socioeconomic 
indicators other than the FAS, such as father's education level 
or student's perceived SES, did not reveal remarkable differ- 
ences from the results of this study. Additionally, with regard 
to policy implementation, it is worth noting that there is a dif- 
ference between an interpretation based on statistical signifi- 
cance, which is subject to a large sample size, and the mean- 
ing of results based on effect size, which should be considered 
in policy-making processes. 

In conclusion, in the context of increased overall meal-skip- 
ping rates, household SES continues to play an important role 
in Korean adolescent eating habits related to appropriate meal 
intake. Although we found that the gap in eating behavior be- 
tween households of differing SES showed a small reduction 
over time, there were also many other factors that perturb 
healthy eating habits, such as not living in a two-parent 
household or excessive stress. These factors should be further 
investigated and appropriate government-led interventions 
enacted. 
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